Results:
We optimized the parameters for cellular optoporation by monitoring the influx of a fluorescent indicator SYTOX into the targeted cells. Upon entering the cells, the dye binds to nucleic acids and produce fluorescence signal. The optimal and most reproducible results were obtained from the laser exposures at 60 mV for 35 ms (Fig. 2 ). An increase of fluorescence inside the cell was observed as a function of time, indicating successful perforation of the plasma membrane. The SYTOX dye mainly accumulated in the nucleus as expected. As control, no sign of dye uptake was observed by the adjacent non-treated cells, indicating that the laser exposure on the plasma membrane is required to change the membrane permeability. Also, no change was observed when the laser focus was in the vicinity of the cell but not on the cell. The cells were negative to the Trypan blue stain which verifies the integrity of the cellmembrane and overall cell viability after laser treatment. Cells when exposed to higher values of laser parameters were permanently damaged (death, blebbing at multiple locations) (Data not shown). With lower than optimum conditions, no change was observed. We used the optimized laser paremeter (laser power = 60 mW; exposure time = 35 ms; location= protruding edge of cells) to perform DNA transfection experiments with HEK cells. Cells were irradiated in the presence of plasmid DNA pEGFP-N1 in the culture medium and then returned to the incubator. Positive expression of GFP in the irradiated cells and their daughter cells after cell division indicates that the plasmid DNA was successfully introduced into the cell interior by optoporation treatment (Fig. 3) . No fluorescence was observed in the surrounding cells not exposed to the laser. Using simulations, we also demonstrate that the transient perforation created by the laser can even be smaller than the size of the laser focal volume. Conclusions: In this work, a detailed experimental procedure was used to standardize the various parameters for targeted optoporation of human embryonic kidney (HEK) using femtosecond laser. A membrane impermeable fluorescent dye and a plasmid DNA carrying the coding sequence for green fluorescent protein (GFP) were used to verify successful and repeatable optoporation of HEK cells. 
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